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A. Problems
The HCMM data products received include 153 black and white
screening prints, one useable night thermal CCT over the Powder
River Basin, WY, and one day thermal and visih"e CCT over Cabeza Prieta
in Arizona. We have not received a day/nig',:. data set pair (CCTs) with
which to conA , ict our thermal-inertia invest-.Cation.
B. Accomplishments
USGS scanner data, on an east/west line of latitude 43°27',
were digitized from 105°29' to 105°35' longitude. These data represent
the segment directly west of the thermal-inertia image constructed
during the last reporting period. This new data segment was processed
in similar manner, and a relative thermal-inertia image was constructed
from the products. This relative imao- was registered to a topographic
base and is in the process of being concatenated to the eastern thermal-
inertia image.
CCTs from two different scenes were received during this period
and reformatted to be compatible with the USGS Honeywell computer. One
scene was a nighttime thermal image of the Powder River Basin, WY site.
The other was a daytime thermal and visible pair of the Cabeza Prieta
area in Arizona. We are awaiting the corresponding CCTs which will
complete the day/night pair for each scene.
We are investigating using data over large water bodies to
determine the magnitude of the atmospheric attenuation/emission effect.
This tcchnique has been applied to the aircraft aata with considerable
success. The major limitation appears to be the availability of water
bodies of sufficient size. It was determined that the scan angle across
the Great Salt Lake does not change significantly enough to calculate
an extrapolated surface temperature withiii acceptable error limits.
This method does not appear promising for atmospheric calibration of
satel'_ite thermal data.
C. Significant Results
The significant results from this report period are: constructed
topographicall y registered relative thermal-inertia image of a portion
of the Powder River Basin, WY, using USGS aircraft data. This segment
is directly west of the image constructed during the last reporting
period.
For further details, see the accomplishment section.
D. Publications and Presentations
Ken Watson was an invited speaker at the Gordon Research Conference
held August 20-24, at Plymouth, Nil. The title of the conference was
"Remote Sensing of the Earth's Surface".
E. Recommendations
None
F. Funas Expended
Total expenditures to date: $71,838
G. Data Utility
A list of the,HCMM data products received to date is submitted
with this report.
d
C
'7
.Y+ w
^, .. V
Vl M1 C	 ,
caO	 O	 00w cO 1. cO v	 L
^	 ^+	 O .w d	 O .+ C	 C
'10
n
u	 u	 •
^b^baa C. u	 1^o C	 ^^bvb Ya^b ^	 /.abvb d
N N v V a+ •O .r	 u) v L 'V .dd V	 1	 N	 l	 u u ^p ^L M	 I V	 l	 u	 l Y b 1 u	 l	 u	 l Ya B O V 7	 1+N yT s	
.r U
L	 H02 d X V7 Z N	 Z of 0 1A	 .0.
rr4 N -^ N P1 P1 ••^ N r N N •+ N ^+ N ^+ N r N In
V I	 I 1	 1	 1	 1	 1	 1 I	 I 1	 1	 1	 1 1	 11 1	 1 1	 1	 1	 1 1a v o o 000000 0 0 0000 0 0 0 0 O_ 0 0 0 0 0N d N N V1 Y1 m P1 ao Cl N N O, T O O N t^1 t'1 n n p^ O^ OI
d O U O c v 0,01 C O O U G O Or>O O O 0000 aC .0 N N N N N N O O N N N N fv N N N N N N N 1 N N Od I	 I 1	 1	 1	 1	 1	 1 I	 I 1	 1	 1	 1 1	 1	 1 1	 1 1	 1	 1	 1 1
u Vl J1 P1 I m A I M I ^D n h h h N N N r I I I A I 1N d J.T .T	 •! ^f ^T S J .1 J 31 V1 Jl v1 J1 V7 V] ^O ^D ^D
S ° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 OO 0 0 0 0 0 0 O U O O O O O O O 00 0000 O
N O
m Z
1+ N M M M N x K x K x x N x M
W O
a uj+ K M Ix x K N
,
N
W
C M
^ M M K N N Nuy
a u
,
C N K x x	 x K K K X N K x K K K x K N
t^ O 171	 37 10 r •"^ ^'1 N N m r N
V r^ th n ^O .1 ^ W •^ N t'1 n N O^ P1 n v O^ ^ O+ J h^ 5 rr.... r r.-. r.r r r r r
Z G
oC O ^ vi 	 -a m 'D N r O 1 .T N r1 O P1 P1 P'I ••^
^ r N N	 r r N	 r -+
O
O P M K M NY
u 7
., O O N K K x x K x x
to U
I
K V O O
OO
r M
x K x K	 x x K x
.•1
U O
v K x K
O
O x K
Lnh M M K x x x
b
• d O
u M
.+ u
n K K
N >
O J1
►t U N M K K M K x
O
K N	 M N M K
O
K K
^v
V K M
u
u o
^ c
S7 ii K K x K M x N x X x x K K X K K K X x K X K X x
w Ha
Z K X K K K K K K X K X X K K X K K K x x K K K K$4P4
6!Y p6
••1 M N N KZ
b
u >.b 4 V X N	 K K N	 K K	 K K K	 KQ Q N
Q
^0 ^+ N K	 K K K	 K K K K	 K
Gl >
V r N n OD ap O^u .-+ 00 -+ N N
Q h ^O ^O ^O ^O ^O ^D ^O
CL
1	 u
Y Y m c
^o
o	 e
M Y( 0	
to
.^ .^'i	 Ob b 7 Ep u
d
O o• o e m ^° o	 a a b c bL bU	 I O 9 0 9 7 O N U r a .+ -p rl 'pV	 1 U 1
	 o u m Y ?	 pp U u 1	 e
w w W	 w m e O C Vu C	 e
z In z	 z
-^ d
z^r.
O W
v°
e-. mN
z
Y N11 41 ^ Ij N nn n	 N; n n n	 N	 ND d cc co I0 0 0 C1 0 O O O	 0_0 0 0 1	 I	 1	 IO	 0 0 0 0Q V1 ^f1
 O n n N a-^ .O	 -. n.1 rn	 rn n
m o c^ (21)o J1 V1 Oa o ./'1	 J1 as O	 0 0 N N r ,.yv r CJ N a.-. (=j as a 0 o, 000 0
N
1	 1
^O ,p
11
T' n^
1	 1	 1m 00 m
r r
1	 1n n
O O
1	 131 f1
O	 N N
I	 I	 I
a
001	 1
^T
17, O	 N N N N
I	 1	 1	 1	 1
c^00 mm co	 Wm O^	 C, 0"" O.
O O O O O O O O j 0 O O	 0 0 co O	 0	 0 00
"- o
m y
^+
.-1 K M K K K k K K k K k K M K M
e m
a tj
a"' K M K	 k	 M
e
H M M N	 M M00C M
u
M
e
m^ K N K K K K K M k K N M M M K K
LO n a0 N a .O .+ 1-02 N .r V1 .D co	 -! a .1 N IC	 a	 O.n N . a O+ y vY M1 .o	 v1 .D K n O Vtd
r. c
3: N .^ ry r .nr
o m
a M1 n n I.D
.nrJ
^ n N N m	 J N Nom! .D	 JP4 n
N n
.Nr
O Ul
L M NY
v O>
.,+	 O K K K K - K K M KIn v 1o 0D
0O
r
 co) M N MtiU O
V K M K	 K N K	 N K
O^
+ K
h
O
n N M N M K
u	 ev o
u Y .n
..1 
IA 
>
>O v1
►t U N N M K N
O
'••' I K K k K K
O
H
V K N t N M N
U
u
u e
a c
V
O
e
Y K K K K K k K K	 IS K K K	 K K K N K	 K K K K
Y H
3b
m
K K N K K K K K K K K K	 K K K K k	 K N M M
Vu p[
"^ ^ M K M K N K MZ
4u ►,
K M M K KO O hl M	 M
>. a K K K N K K	 KQ,
e ^'1 m O J ^ pY N m r	 ^• N N N n
0 M1 h h h M1 n n h
ti '
rU
7
K
tl.
C
EG
• Y D O0 O	 T t O •Y ►^ .+	 T I+ • Y u rl l
•  .ti u .r w .+ • u e0 u M
.% m
m  
u — C Y C V Y V w .	 m Y
1• Y	 m ^.. O L	 O C ep Y u u	 fi y
V a a
V7	 7	 1f0 V	 O. 0 0
Y d
T V: 40 w
)
7	 Y	 Y	 I
c	 ^.	 Y rl	 O
w
o
^+	 V Y -^ L	 cc^. ..^ G 'O .-i	 u Y H D a A 9Y w IV w	 4)
Y	 O ..^ T O V C 2 O T ^+ G N ^7 V C 6 O
> V: y Z	 t/7 N O D z
1• H'1	 f•1 f1 Al fn	 f•1	 N .+ N P1	 en r	 N N	 N
C
A
I	 I
O C+
1	 1
O O
I	 1	 1	 1	 1	 1
O	 0 0 0 0 0
I	 I
O	 O
I	 1
O	 O
1	 1	 1	 1
O O O O
n GG -. O N	 .T W W P P .O .O n nNN ^IN r	 -.0000 J	 v ^m	 V1Y1	 vi 000pY P P T P P	 P 0 0 0 0 d	 m P	 P O O O OC Z 00 00 O	 ON N NN O	 O -^	 -+ N N NNY I	 I I	 I 1	 I=	 I	 1	 I 1	 I ^	 1 I	 I	 1	 1u ^ .0
N.•	
^ r A n n AV] O O 0O O N	 N N N N M
0 0 0 0 O	 0 0 0 0 0 U	 O O	 O 0 0 0 0
ti O
n z
1+ K K N	 N M	 M K	 K K N K K
.1
•
a
m
Y
P+ K M M M
u
•
N K M
00
G w
u N N
OC
u
m
0
C K K K	 K K M K	 K K	 K K M K M
L00 --^ P D OD In-+ N J 31 r _ co J	 P tD -+ O K1Y ti ^D n I^ ^D .T	 ^ A Vl 31 N ^D	 ^/1 N	 CO I"1 P n Npp M, r r r r N	 r r r r
ZG^
qqG 2
P1 ^D
r .r I'1 J -r	 ^O r•.^ J	 N N
	
n N V1 10 N
..1 r
V
41
P
N M
V
Y d O
.,^	 p K N K	 K M N
N U
I!t 't7 O O
p ~ KK M
U O
y K K K N K N	 K
O
O
N'1
n K K N N N N
v
Y Y O
u H
.^ Y
v+
K
N 7
NK U K	 M
O
K K K K
O
1
y K N N N N
U
V
N
U If
7 C
'O m K K X K K	 N K K N N K	 K K	 K K K N M
V In
P4
'^ K K K X N	 K K K K K K	 K K	 K K K K NCO
Y
K K K K K	 w K	 N
z
a n
• m w N	 K K N	 NA O r
T •
m ^+ K	 M K K NO P.
Y O w'1 P ^
u y^ r
IaD
N P1
co co Go
w J 1'1	 ^D M P1	 N
.fir N I^ N^ .^ y ~^ r C r	 ^	 NS N N ... d	 e1
O
'O
u
P M ^
W
CV >
ti 0 N N K N K M N
N U
1
M 'O O O
O "' ^ k	 K K
.-1
U O
V K N K K K K K	 K N N N
O
K M
^ M	 M
O
V u O
N w
.+ u
K1 N
N 7
K U N K K k K M N N
O
K	 K M M N K
O
V K N N N
V K	 N M
u
u s
Cb O K K K K K	 K K N K K k K K K K K K K	 N N M KO
►.
4.Ha
.O K K k K K	 K k K K k K K K K K K K K	 M N M MCI
du p(
..^ N K K k K M M M N
Z
A
u >,
b A W N	 K M N	 N N	 N
CI 'm r^
►, e
b .^ Y	 K K K	 N K	 N
A >
u
q
%A%
31\ G\ -+\ N\ N\P P P P P
t(
C
EO
3
•,^	
^
O Y K	 V	 u AY O N O	 V	 • 7A V Y Y V	 W .-^	 (► Y	 •	 Vy u N y 7 •1 r CC C V V V	 O LY
q a s
Y^
0
C C
Y Y
tf	 O	 fe	 c	 ^.	 1
O t	 L o
.
O
C A	 V	 r
a a
V ^+	 •+ y P 1
11	 0V U I
0 0	 C
V	 h	 A A	 fll P. u u(^ Y Y O :11 C ,C^ Y O	 7
f'1 f1 t'1 r N t1 f•1 N f'1	 r N r•1	 f•1	 f•1 M f•1 f•1y 1	 1 1 I	 1 I	 1 1	 1 1	 I	 I 1	 1	 I I	 1 1p V O O O 0 0 00 O	 O O	 O O O	 O_	 O 00 O
H Q •'1 r, J1 J	 J ^O	 ry ry fD	 ^O co O c GN N" " 1 N N " NN M1	 N r	 r r J	 1 7 r NV 7 P co fT P T P O.	 O^ O^	 O O O^	 O^qD7D P O. O%
v Z O C
Q
I	 I OI r1	 I O UI	 1 r1 O	 N N1	 I	 t 4 °
V O O n J J ^^ O	 0 r	 ... r J1	 .n	 J. 1.D ^D 1n
W	 fC OD	 a+ ao T	 m	 fL D W fn
O O O O O co 10	 L C	 ^- O O	 O	 O O O O
t^ Oo Z N N N M M K	 if	 tt N	 M	 N M N N
.•1
A
^'
4
r M M M	 M
u
N N
00
C M
"u^ ^ M N M	 M
a
NC K K N M N N M M	 M	 K M N N5
L .D ^n O r EO aD t1 r.	 P .O	 v1 r-i ry	 fT	 ^n f^ O^ ^Dti N J J V1 rr f•1 Vl h	 Q^ J	 r ^O N	 P f•1 M N
ao
c
x r7. CCq
O
oG r ry N .I
^+ +
N ry N	 r N	 f•7 N V)	 N	 N
V1
N N N
V
Y
P N N N K
Y I
V Y O
•	 1O K A
to U
I
►a v o 0
^ r f" i K N M	 Y,O
V O
V N K N N M K M N
G
O N	 N N K
h
^ N	 M M
V
N V O
Y Y 31
N V
H 7
M V N K N
O
r K N M N
_O M K M	 K K
{V.
U
u
V o
v Cra K K K K N K M N	 N M	 N N K	 K	 N N K K
O Y
Y H
O.
SO N K N K K K K N	 K K	 K K N	 K	 K N K K
10
V
ad mm K N N K M	 N	 K moc K
Z
u I^ b. M M KOQ
Nra w M K M
O >
ti N v CD PY n z ^!Z ry ry ry n
^ 0 0r 0.. 0 0r 0 0 0
1 c,
0
c
A • r
.rpV
Y	 Y
•
Y A	 A
yV	 M	 O
V	 V
.yl	 Y F Ji V	 Y tr t-
• u	 > Y	 . Y	 Y	 C: ti .•t
.Oi ^^
>	 > V
'^
V
C	 O u 4 Y)	 V	 w V 0
^' Y	 V R 	0	 V	 y
' rA+ b
V	 vl	 O d ^`•	 ^`•( V O
V
Y V) .Ni u A	 o v 0 W y V - V
q r C .0	 Or	 >, O C Y
ne+	 w
0C> O L O	 t0 VO	 V	 = .^ hL w w VZ	 Nz Y> >
Jq f^1	 r N r N ^'1	 P1 .'1 Al P1
C ~4
O A	 ppI O O OI	 OOO O	 O^ ^G 00^ •^+ ON f] .n	 0 0 N
m n m
r
001 0a	 O	 O C	 O go O•YF Z O O	 N N N N	 ^ O	 O 0 0 OI
.N. ^.V O. O	 000 O	 O .r	 .N„ N	 N N N N	 N N N NO O	 0 0 0 O	 O O	 O 00 O
ti O
•M Z K N	 M N K K	 K K	 M K K M
• w
0. Y
u M K	 M M
Y
.F1 • N	 K NS
u
r
• K M N	 K KF
0
F i+ n	 T	 ry d	 n O	 J1 00 t00 r P1 P P	 N r -^
ro z
Z F
N NNr P1 .+r m	 N
N	 N N N N
O
v a
4
Y V O
Ln V 1
tY V O o
7 .-. M
O
./V O K M	 N K K K	 K K	 K K M MV
J K M x
K Mn
V
V M N M	 M
.a •
to >
QQU hNK
O
N K
^ K	 K K
v
u
u •
C N N K	 K K	 K K N K
O t+
H H
a
J
^ K K	 K N K K	 K K	 K x K K
on
y V
7 H.u.I N N K	 K K K Kt
•v
•
A
• V
t( t.
><	 p D H
- ►. w N	 N N
o>
^	
n s .nN N N
Y• r
1	 Q
t
a
C
i .0
x e N	 Y A
a ^	 V
Y
nC
C O	 n e^^
Y A	 ii ^U •	 ^ v ryh	 t
N	 ry ry
^ONA Y 00_00
n	 ~ ^ nn1	 nn
N PO_O
N n ery
P	 Y 7 PP	 P p^_ _ P T P U
Y I	 1 1	 11
..	 t^
^
O O
	
O O ^
ci
^
v a
	 v a .n ;^ r ;^
`
n n	 n n0 0	 0 0 n n n n0 0 0 0
l.. 0
^	 ^
.^
Z K K
	 M N 11 K M K
e
dS OM
•
y
n
C /^
Y
Vn
G N N	 K K K N N N7
Lpl, C', N r r p^Y n N	 .0 "' m.^.O O^
Z CD nK ^ ^ N
	
^ N
a	 n -rN^NN
O
V P K K	 K K K N K NV
.d Oy V
^^ 9 O O
V O
v
0
r
n
a
Y Y O
u H
..1	 Y
J1 M K K K
Yf 7
K U
In
N K N M K
O
O
V
V
u
u n
^ C
^ n K K
	 N K N N N N
H6V
J Mp k	 K K K K K N
V
~z
nV	 1^1
• n Y M	 K M	 MO D n^
A •n rl M	 K	 N NO >
Y _	 n
A a	 a
3 r
s. 3 ^ < ^ • v	 JI	 O
Zl y r	 ^	 I N	 N n	 • Y	 •
I1 ^	 1 N	 N L	 ^.
	 > •.. ^	 7y •. Y	 n ^. O N Y	 n V 3 •
1M^ Y F•. 7 Y 'C	 ^p>Y ^^	 1 N
1
^w	 .• C^	 L C 3
••3 J	 7 • O ~ N Y N 'O N V KQ
y 1	 I
b y C 3 C	
•O3 1	 p ! V 3
K V o: 0 0• Y N O `•	 V, p wr •,	 G 7 Y Y•nr 33 • Y d .J O	 K O G O	 ^•	 O1•^	 C^
r N n n N r	 N n r N^ N
M 1 1	 1 1	 1 1	 1	 1 1 1  0 8 0, ^	 IO O^
„y • O^ O G^ n O OO N O	 O O	 ON	 3. O N N N •O .OOO rin N	 N •n 0 tiP •! a N00 O^ rO OYC 'Z rN ^I N PPC U O	 00
	 ON	 N H	 N O ^^ N O N N
Y 1 1	 1 I	 I I	 11	 1 1 11	 1 1	 1
V a mm rr .^	 n ,p ^^ r JN n O O O	 O O	 G O N N
g
0 0
o0 00 a	 ^0	 0 0 coo 00
M Q
•Y = M K K 14 M KN
• •
p' • M K	 M K	 M K K M MH
N
K K M
•
V
C M
"3^ M	 M	 K K	 M M K
3
• M M M M KC
L o .D a qr O n or. N	 o Z O^^ O eY
0
"^ Nr r r	 r
C D NN N n1 N O	 r ♦ 	 r N ♦ 	 - I.1
O
^ O' r M MY
YY Oy G M K
O
in U
N a 00
7 -• N1 M M M
O
U O
V K K	 M M	 M K K
8 M M M K M M K
N K	 K M
V
Y Y O
Y N
in p7p
N U H K	 M K M
O
O M
yyV K M	 K M	 M
3
u •
C C• K K K M M M	 M M	 K K K K K K M
O ^.
Y H
w
.^j K M K K K K	 II K	 K K K K K K M
Y
3r r K K K K
•
3 ^ M K	 K K M
D A ►+
K M M	 M M K
G >
O O ^Y n N N ^ r N
4I a
w NQ O O M N N
^ 14 O 'IN ^I1
v d 0 70.14 0 O v ^.	 O
a
r y ). I 4 V	 VI	 u	 1 •• V 7r u .. 1 Y Yu 7
7 n O	 -t ^ 1 R • Y
G. N	 ^J. 1 H Y% W Z
-^ n n ^ N ^ r1 ^ ,-'1 ^	 i'V rq r ry/. 1	 1 ^	 t 1	 I	 I	 I '1 1	 IppI I d d
^ r.
.it nn ^ .^ ^rj b^O^ P ryryn
O
^n .^	
^.j
0000 ryerC i r"v
'1 	rl I 1 CY I	 1 1	 1 I	 1 I	 1 I I	 1
„ n ^ .^ .^	 .^	 .t a s a r n r
^» co cC, 00 0 00
.^ o
ZY K	 K M K K M 0 M M MM
^ Yr N K ^/ N M
•N M M
•
V
~Y .^ K	 M N M M
u
•w N N N M M K ^ M N
7
z N v^ .- .^ r, - ^L ^, r" O N r q
^ 'C	 a ¢. a. 1 J P n .p y^ 3^ q .p h
00 r
G 4 q	 r O n J^ C N ^ P ... J 3^ /•1 P1
J ^ n n ^ ti
O
9
V
Y u o
'^	 ^w O '^ N N M N KN V 1N ^ O O
^ " n K	 M N K MO
u o_ K K	 K N KV
OO K	 K N
N M K K N M
v
Y Y O
V	 1+ /l K K
1pN ?
O N
N U N
O
.. N M K
O x MV
GU
u w
^y cn K	 N K K K N M M K K K K M K M
O ^.
.. r
a
yK K K K K K K K K K K K K K M
p
Yu K
r K K K K KZ
n
• ^ V K N	 M M M
• N K	 K K M
D 7
• ti O
u n p in n
G P P P P P P
Q7 C
a o
^ u
m u .r
v ^ In	 1a	 o
^ ♦ .r V
	 'C
n a u W m l
c a > a3 O cn
N
N^
~
I 1
¢ Q a O	 O O On	 n n n
C a j O	 ^ 7 0
C Z N	 N N N
a
u
I	 IT	 a I	 Is
rn cn	 n rn Cn
'' o	 0 0 0m
s
d7
m
N
z X	 K
F 14Q to m
o a a K Xr
u
m
to K X
00
0 H
u
u
m
m
C K	 k
t O,	 Ch P 1
a ^, N	 N ID
0o x
z
G NcN
x 30
a
d	 n O D ,
CA
F
> rnb
O a
O V
W u > ID
.+	 0
H
Ln 
U I
¢ a	 v o0
O0 - rn k K
r, U
U O
5 v X	 K
OE I kK
I,
a a o
u	 I.. V
a
v >
ft U N
O
O
K	 K -
V
F
v
U
u
u m
K	 K k K
^m F
u W
-a
^ b X	 X X K
L QQ
c:
N a
a u O4y
r^
z nr
Z
V
m
u
m K K
m D
CO
N ? mm ^ K X
N >
¢
w a -"M
N m
N D
